Interferon-gamma induction by lipopolysaccharide: dependence on interleukin 2 and macrophages.
Bacterial lipopolysaccharide (LPS) induced fresh murine splenocytes to produce interferon (IFN)-alpha/beta presumably by stimulation of the B lymphocytes and macrophages. However, when the splenocytes were "aged" for 24 to 72 hr in culture before addition of the LPS, the IFN response was significantly increased and was determined to be predominantly IFN-gamma. Because low levels of interleukin 2 (IL 2) were found to be spontaneously produced by the unstimulated splenocytes during the "aging" process, the effect of IL 2 on IFN induction by LPS in fresh splenocytes was examined. The addition of LPS to freshly prepared splenocyte cultures that were treated with human IL 2, either native or recombinant, before exposure to the LPS resulted in the LPS inducing large amounts of IFN-gamma. IL 2 alone induced little if any IFN in the splenocyte cultures. Depletion of T cells and large granular lymphocytes (LGL) from the cultures by anti-Thy-1.2 antibodies plus complement abrogated IFN-gamma production, and the addition of polymyxin B to "aged" splenocyte cultures resulted in loss of IFN production in response to LPS. Cultures that were enriched for T cells and LGL by passage through nylon wool produced significant amounts of IFN-gamma in response to LPS only if first treated with IL 2. Furthermore, the addition of splenic adherent cells to purified nylon wool-non-adherent (NWNA) cells augmented IFN-gamma production, whether or not the NWNA cells were pretreated with IL 2. This enhancement appeared to require direct contact between adherent cells and NWNA cells, because physical separation abrogated IFN production. The addition of recombinant IL 1 or LPS-conditioned supernatants of macrophage cultures did not replace adherent cell activity. These data demonstrate that LPS, which predominantly induces IFN-alpha/beta in fresh murine splenocytes, is able to stimulate T lymphocytes to produce IFN-gamma if the T cells are first exposed to endogenously produced or exogenously applied IL 2. Because IFN-gamma is a potent activator of the bactericidal and cytocidal potential of macrophages, the induction of IFN-gamma by bacterial LPS may play an important role in resistance/recovery mechanisms against bacterial infections.